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The Institute for the Future, under a grant fron the Russell Saqe
Foundation, is ‘parmg. plans f‘or the publication of an annual series
of reports on the Future State of ‘the Uniop.- This paper, which’ is part
of that “repaxatory effort. is concermed with some of the unde.rlying
oonceptual pxoblens of such an uﬂ'dertaking and presents a discuasion of
some qf the features ‘that might be it)cluded in the yearbooks.
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INTRODUCTION
L [

A

This generation as no generatlon before in history is consumed with

'change. The rapidity of technological change and its. societal consequences v s

.traditional ement from one state of static stability to another by

have thrust us !Fw;n;o a metaphorical surfboard that renders obsolete the

.'d;:crete stéps of renewal, reform, or revolution. Unless we can discover
and apply processes leading to dynamic stability. present ecclogical, |
soclal. and psychological : 1mbalances will continue to grow until they
topple us.t ‘In brief . we must change our mode of change. Burke's warning
‘that "a natlon without means of reform is, without means of surv1val"
becomes 'a nation that does not continually refprm its means of refoqn
cannot survxve.“ This challenge isg recognized,as is apparent in the

increasing number of individuals and instxtutions concerned with the de-

velopment of a "gcience of change®: This new science, frequently called .

A ‘Futures Research or guturology. is»predicat on the belief that a’ spec-—
_ trum.of alternatave probabld fqtures exists and that through our own
'efforts, we can control thé processes of~cnange to enhance or dlmlnlsh
~the probability of occurence, of “any specific future. a - . \
The development of a science of change is but part of the task of

changlng our mode of -change. In ‘addition are the problenis of the broad o

application of the methodologles of futures research and their assimilation .

into public prqctice. tlearly the application of any science of the future
that can be\used to affect the shape of tqmorrow's world poses basic prob-
Yems for a democratic gociety. It is evident that the delegation of the
‘power to select and implement choices\among possible futures is as im-
portaht to a sovereign citizenry as its delegation of the powers of
government. While it is a matter of urgency to-replace the present pro-
cesses 'of change characterized by the haphazard injection of innovation
into our social structure at an ever 1ncreasing rate, it is a matter of
uncertainty whether new processes that permit/the control of the direction§
and rate of change, subject to continuous relevaluation on the basis of

the quality of life they generate, can be found. It is even more uncertain
whether such processes would be consistent with the principles of a

democratic society. Hence, as the new science of futures research develops

'
$

/




’ ) . XY ) .o . ‘ \
. .%ts;nethoddlogies and begins to test them, we nust give hiqhgpriority
S to how the ®ractice of a science of change may be properly.inoorporated o
’ . \ so that participatory democracy will be preserved. We must be concerned
. w1th how we may—organ&ze the efforts to define and implemént the future
so that those who are to ‘1ive in the future will partacrpéte in its
choice. 1f the study and practice of futures reSearch is to become in- ' N
stitutionalized in American society, we must wergh carefully such matters ‘.
as who are to be the practitioners of such resedrch and how are they to
. be mon1tored and held accountable to the public. » ! .
_ One democratic- approach to a strategy "of, inqorporatlng the methods ) \ ’ e
and results of futures research into public pract1ce is to irmitiate a g
. - ;‘ per1od of publ1c famllzarlzat1pn with futures thinking sé that concerned \ :
' c1tlzens can particlpate'ln the generat1on of,alternat1v§ scenar1os for ’ ' \ -
. the ‘future and work‘wlth futures analysts 1n the exercxse of establish1ng 7
normative goals. A ser1es of "Future State of the Un1on yearbboks has

e

beeh suggested as an experlment to provide such periods ‘of fam111ar1za- 2 ’ “.'
t1on. The proposed yearbooks could help c1tizens beczpe future-oraented % *
and provide the vehicle for c1tizen participation in futures research that i
- ,is the prerequ151te to democratlc inst1tutidhal1zat1on of change on a .

‘ natLOnal or. global scale. ° . T2 -t - !

- «' Prior to the design o} a set of evolving yearbooks on the Future' . /

- . State of the Union, we must formulate design criteria and obJectlves.
| These criteria and objectives are necessarily related to the model ofhé
change. we postulate, to the social descr1ptors we adopt, and to‘the value
system to which we subscribe. Accord1ng1y, it is important to preface -
our spec1f1c design cons1deratlons with a general expos1t10n of philosoph-
1cal viewpoints of change, social structure, and value- systems.\ %ecause
s of the-necessity to view the problem of the 1nst1tut1onalizataon of change
on both a philosoph1cal level and a design—strategy level, We have divided
thic paper into two parts. In the f1rst part, we rev1ew geperal phLlosoph-
- ~ical problems related to modeling of change, model1ng of sdciety, and

selecting of goals. In the second part, we propose some candldate desxgn

features for the flrst-qeneratlon yearbooks derived. ﬁrom the bounqﬂry




I
-conditions outlined in Part I. A specific proposal for conducting the

requisite research and the compilation of yearhooks on'fhééFdfure‘State

of the Unioq will be' the subject of a following report.* ) ]

.
.
* i

. -~ -

*0laf Helmer, Report on the Future of the Future-State-of-the-Union

i
-

Reborts, The Institute for the Future (Report in preparation).
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PART I. SOME PHILOSOPHICAL,PREREQUISITES . . -y

The question What will the future be? is perhaps older and certainly

of more 1mmedlacy to jman than such questzons as Nhat are the stars?; What
makes corn grow?, or What makes fige burn? Whlle the search for answers

1
t& the las ed questlons eventually resulted in the” extended areas of Co

systematzc knowledge we now call ust:ondmy, biology, and,physlts, the

search for answers to the first questlon has never produced any dependable LI .

methodologles or basic pr1nc1ples. pnly in the pait few years have im- ¢
ts

)!n”’ntrol and cor- L.

;ectlon concepts indicated that ‘a first approxlmation to a systematlc‘son“ !

provements in forecastlng technlques and developme

ence of change may soon be avallable\ T g
Until the experience of rapld chang.hpecullar to our own age, the“\\_a‘ |
future has generally been- consxdbred to.be the busfhess of\ the future. \
‘This was recognlzed by legalists' in previous ages by forblddlng inheni- ‘\\' /
tances in perpetuity. This was recognlzed by the founding fathers in
their dictum that "e h generation must lead its own life, unexp101ted by
" dead men ." This tra itional @merlcan att1tude to do what we want ,to do | .
with little concern for aie past is balanced by the #£qually traditional
Amerlcan attitude to do what we want to’do with lit concerh for the
future. Each generation must lead 'its own life unexp101ted/by the unbaun.
’ This V1ew has been reflected in the rapaciousness tha? -has polluted the
present. The- recent reversalwofxlndlfierence _to the future is not due uig

K sudden upsurge of altrulsm, but rather to the VlSlble backlash of our

own acts. In an age of rap1d change the consequences of our activities /,' ’ .

are thrown back into our own faces. We are’ brought to ‘the necessity of -5

.

restorlng ecological balance because we ourselves, not our children or our
children's children, have to live in the future e, -greate. We nou flnﬁ\“'
' that the cL01ce to develop a science ‘of change whlch allows us to choose

dmong alternative futures has become an exlstentlal choice,” and the stra- * . r
[ v
tegy by which we may institutionalize change has become a strategy for

SurV:l.Va.l . . N ‘ 2

MODEL OF CHANGE K

Implicit in'every forecasting technique and'fundamental to the whole

science of futurology is a model of change.‘ Our experience ‘with technlcal

and social change suggests ‘that a comp ehensive model 4pf change %ohld allow . >
. :
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for determlnatave, normatlve, and random processes. Détermihative

" processes are those that provide the recoqnlzable patterns of social

change. ey are the processes such as. the natural growth of' economies,
’r_popglaﬁioi:, and institutions that prov1de the cont1nu1ty of society.  °

Normatlve processes are those that have their origin in the needs, goals,

and preferences of. social gtoups and sub-groups and whose 1mp1ementation

bends the course of the determsnative toward’ the chosen goals and in-*
creaves their probabil1ty of octirrenee. _ Random processes intrnduce dis-
cont1nuit1es into the patterns ofgihange, launchlng new sequences of events
that may_overrule established determfnative and nommative courses.

' Forécasts gf the probable future are primarlly based on the extrapo—
lation of existin trends, but forecasts can ?lso be made by inference .
from* evolut1onary rocesses and by analogy with the past. Such forecasﬁs

‘ are useful whether they are accurate or not. This is so because the proper

~functlon of a fore ast.is to illumlnate the domain of normatlve-cho1ce, J;g_

not to specify sOme predeterm1ned end. The normat1ve can only be effes~

tively activated through challenglng*the aetefmlnatl e. If we bel1eved

tth /probable future gorecast by the determin tive tofbe unalterably determ—

1nast1c, we would no challenge 1ts predicti ns. he 1naccurac1es ‘of our ‘
détermlnatmve forecas s supply the necessary cred1b111ty gap- that supports P
our digbelief in t \1neV1tah111ty and henqe mgg;vates us to challenge ‘

the déterm1nat1ve t rough implementing our normat1ve choices. /

i

Determinative Aspects \' ' ;
) The word "dete nat1ve“ ‘is employed to 1nd1cate those processes of
chahge whose paths are determﬁn1st1c except,where1n they are modified by
the normative pressures of human vol1t1on. It is possible' that a determ-
1native process may be totally determ1n1st1é unmodlflable by any exercise
of will. But in view of our extended ignorance of the nature of processes
of chanfe, wherever strict dete 1ni§m has not been demongtrated, &-is best.
that we act under the premlse - true or false -- that our ChOlceS and our
w111s can alter the _future di ectlons of any trend. ' g
The pr1mary problem of th ,determ1nst1ve in futures research is to o
discover the basic patterns of social change and use these patterns to fore-
cast the most probable future states of soc1ety that w1ll develop accordingly.

‘The prlmary methodology of the determ1nat1ve'is the‘extrapolatlon into the y

o future‘of the magn1tudes of quantltat1ve statrstical t1me‘ser1es that have

.
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o been derived by fitting to past guantities. The trends indicated by g

these series are our bést gu:.des to the most probahle determlnatlve : \\'
” futures since technolbglcal, ecologlcal or social trends seldom change \\ !
" direction abruptly. ‘ i BANE

E N
K} o —— __M o

Long-;r:ange. determinative forecastlng involves antlc:.patxon of the .

’
T _ changes likely to occur in patterns of change. That is, ,long-range fore-‘

0 castlng may- be said to be forecastlng that 1nvolVeso knowledge of! hlgher- .
A~

'order denvatJ.ves. However, in v1ew of the 1ncrea51ng role normative

factors play m shapmg thé future, 1t is questzonable’ thatv long-range

l detemmatlve forecast:.ng is useful. The pro_per encounter with the future

A ‘ is better described by a d\alectlcal proces'S', the forecastrng of short- .‘"

) s term determlnatlve futures;. th generatlng of normaj:lve responses, .and

| vy ‘*the syntheslzlng of the interactions between trends and 1mplemente noms. = .
3 ' \‘ - N . ' . ot ' y . ‘e \\ )
. «Normatzve\ Aspects A ‘ . . . . / Qo .

' [ .
.o The basm of the nomlatlve 1 social change is the belief that, there

o hoe

) ex:.st alternatlve futures. It 1L e belief that we oan create .and, choose

- alternatlves gulded by our imagir tions, needs, and capabilities.. The "’

°- fundamental questions of the no‘rmatlve must not be posed slmply as "what »

) do we 'want and how do we go. about gettlng 1t°" The normat-lve process in=- ",
volves a dlstlllatlon of our wan::s, needs, and'values to provide us® with - L2
goa].s; 1t 1nvolves the effects of attammg these goals on our future needs

. “\‘-:-5 -
. | , - and’ wants and. on dur subsequentfnanges of cholce and potent:.ahtles for

- \/creatlng addltlonal altem&tlves. o ' ° . '

e o - These general questlons fln\d spec1f1c expression when ‘ze ask ourselves

D e
)
- how we g\ude and assess the cre@tlve and innovative forces m soc1ety. Ho/w
W ‘do we choose the research to fund \the produ t6 develop, the plans to "t
mplement" How. do we. estabhsh prigrities ar:gg competlng ob)ectlves? How
do we resolve the goals of ngfllctkg interésts? When should we meet \del-
eterious trends 1nnovat1ve1y, when should we use holdlng actions? Who is
» ~—~ to decide, on society's goals and prlontles -- ‘an elite ohgarchy-, the
v majority, or who else? The. mmedlacy of these questions has given them
answers that ai'e usegln practlce, but their m\portance has‘ not, received
f its suitable recognition, namely, the development of a theory of choice
based on relevant political, technolog1ca1 , and axloloqlcal considerations.
. . Two. broad classes of normative cons1deratlons must be recognized. *We

may term these the consclous normative and the subliminal or reactlve norm-

ative. 'The const.ous normative deals with the selectlon of goals based on

\
W
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recognized‘needs, wants, and values of the articulate‘portion of soc1ety
v - - [ 4

*or of the conscious portion of an individual. The subliminal normatlve

! > -

acts as a pressure of digsatisfaction with trends and chdlces and is
daffused throughout the inarticulate portion of s001ety or the unconsc1ous
of the individual. It usually receives no coordlna' . .3ion until
the pressure reaches a critical value. e primary . «<-for this.pres-

’ - 3 N x
sure increase is that those who exercise normative choice are frequently
—— L]

not in communication with all portions of society or all indi;iduals whom
’ - their choices affect. .
- \. ‘ . ‘;a
* Random Aspects - . ' '
The primary premlse of prediction is that the statistical pxopertles

d of the universe in the future will be very much like those of the universe
%

of the past. Forecastlng and planning, the practice of sclénce, and the =
" accumulation of knowledge depend on this fundamental temporal continulty
of the world. In general, the preSent does not inject a‘"]ump discontinu- . o
ity! in evolutionary trends. The ﬁump discontinuity carried b; the present
. is the’jump ftom'probabilities &ess than one to probability one; fromrthe
condition oﬁ “11ke1y to happen"\to the condition of "did happen".
:“ , But from tlme to time, d1scont1n61tes of the type that may be described
i" as jumps from the condltlon “not 11ke1y to happen" to "did happen! qccur.
These are events that, though sometlmes conceivable, are not foretastable.
They are what we customarlly term rapdomn events, being of low Probablllty -
S ? . they are ne1ther predicted nor planned. But they may be mutative events .
R reiorien;ing the entire direction of history. Whether the events we teFm
random -are indeed chance events, or only appear to be chance events because
of our extensive ignorance .,0f the processes of chagge, is a deeper question
- for’whlch we have no sat1sfactory answer at preseﬁt. The immediate problem

/"\

concerning rindom events LS how to allow for them In our thinking about the

s~
)

;~ future. . . .
- \

|
|

. e f A QXBERNETIC MODEL .

* ! -

are +~1In ‘our times; we cus?omarily endeavor to forecast the ‘future by kﬁgﬁgzﬁ

; LVV of trend -extrapolations. In/doing this, we assume a model of change that

operates, at least in part, deterministically. On‘fh' her hand. when we,

. set goals and make plans we assume a model that is"undetérmine d respon-

. . sive to our purposes and volitions. Thus, the practices of extrapola
. . trendsland~formulatiné’plans*require a model of change.that is in part determ— \\4\\

) ‘ inistic and in part normative. How may we formulate a model that W111 be

i3 S




2
{

-in iwaition a place for random events?

d systems such as those used 1n aerospace, pefrochemicals,,K and

~N . S -
¥ = o ’\ -e- \i ty
SR \
capable of COﬁgiStent££ subsumin@\zlth of these processes (ontological ]
vis: eleological, historically held to be contradictlve) and provide

-

. " fThe experlence of recent years in des1gn1ng sophisticated control N
unxcatlon,
together with the rapld developments 1n computer ‘science, has’ resulted .in
technlques for modeling complex systemi containing large numbérs of inter-
act1ng subsystems. The basic concepts of the structure and behavior of

these "cybernet;c" system$ supply.a framework that allows a self-consistént

model of cﬁhnge-resOIV1ng the tradltlonal contradlctlons of the ‘determin- Co o
istic and thé normative. This may be seen in a qenerai way by takxng the
_trend extrapolations and forecasts concernlng the most probable future to
correspond to existing states in a control system; and taking the goals
and plans to“correspondéto the desired state of the system. 'The difference
between the most probable future and the desired future corresponds to the,~*
errﬂr s1gna1
ing state while implementation of a normatlve input corresponds to the

The determinative corresponds to, the 1nert1a of the exisg~ -

correcting sxgnal. Random events affect the control system in the same

way as they affect social systems, so a cyberngtlc?model (at least to

yorder) can serve for our model of change. ) L

Firgr
T' The three general problem areas that correspond to the basic components

of a cybernetic model are according1y~ ' /

~—

° The extrapolation of the recent course of events to
ascertain a sequence of most probable future states _
and dates as would develop if unmodified by addition=- T,
al normative and random inputs. v

° The evaluation of these most probable futures in terms
of society's capabilities, needs, and preferences in
order to/specify desired future states and dates. .

s @

° The desfgn of organizations, plans, and strategies to
implement the desired states.

Let us next look in more detail at the content.of each of these basic prob-

lem areas and their'sub-problems.

Predictions Implicit in the Determinative

The determinative acts as a "push" from the past. 1Its vector direction

is defined by what has gone before. Its most probaﬁle path 1s 1mp11c1t/1n

what already exists just as the essential nature of the oak is 1mp11cit-1n the ' -
acorn. The vector length (the duration in time ofhthe determinative element)

has a most probable magnitude that is also implicit in what already exists. .

id -
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Shnce the cybernetic model allows the modlflcatlon of" existxng conflg-
uratlons, we shall use the expression qua51-determ1nat1ve for those
exlstlng/Vectors whose directions and durations may. be altered by norm-
at1ve or: random inputs, and use the expres510ngortho-detetmlnatlve for .
those components that, being built into the hardware, are unalterable.
There-are three classes of quasi-determlnative factors: first, those
factors that pla! a‘determlggtive role because of restrictions placed by
technologicél feasibility. The total potential hydro-electric power of .
‘a nation affords an example. leenathe present level of technology this
. 1s 3 bounded and non-modifiable quantlty. However, as new~technology*""——j—~———~—
pushes back the frontler of feaS1b111ty, say through the development of ‘
+ weather control, capabilities that could’be used to cause more 1ntens1ﬂsf/’/
) ralnfall in sefﬁcted areas, the potentiﬁl hydro-electr pow@r could be
- increased. The questlon of whether to increase*the potentlal and actual

,//'
hydro—electrlc power. then ‘becomes a normative one. A second type of quas1-

\

detexrminative factor arises because of, our ignorance of alternatives (or
even because of our. ignorance of the existence of a parameter): Columbus's
proposal to reach the East by sa111ng west violated the quasi-determinism
governing feas1ble routes to China set by the concept of a flat earth.
Without any advance rn technology, a "noetlc innovation greatly increased :

the normatlve space‘avallable for the planning of routes to the East.

The third type of quas1-determ1nat1ve factor 1s ‘that implicit in our’

value system, the determinative constralnts be1ng imposed by our codes .
rather than our technglogy or ability?to conceive of alternatives. In the,
Mlddle Ages, usury was forbidden by the principal eccles;astlcal codes of
‘the West. ~ With the erosion of this proscription ¢ame the development of *
wide-spread -credit, one of the most important normative factors in present’
economic structures. But not all qua51-determ1nat1ve factors are unde51rable.
_ Some ‘we choose to retain. For example, there are no coﬁceptual or techno-
logical factors enforcing the qua51—determ1natLVe structure of a four-year
tenure of leadership on‘the.United States Government. 'This.%s a factor
which because of our value of stability we intentionally retain as deter-
minative rather than make normative.
. Whlle the 11m1ts of technologlcal feaslbllxty and noetic imagination

are clearly determlnatlve, the third 1imit of axiological proscrlptlon is

violatable. For this reason the distinction between quas1-determ1natlve

factors of the third type and purely normative factors may appear somewhat
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superflcial.’ It is_essential, however, to be aware of the portions of

, our choicehof-action space that we bound by value constraints and the

. portlons thgt‘we leave unrestrained.
What properly constitutes an ortho-determinative factor, or whether

- there eveﬁ,exist strictly. ortho-determinative factors, are questions

+ -+ belonging to the morphology of models of change. - For the purposes of

“the cybernetic model, we.may take as ortho-determlnatlve factors those
' comstraints:such as physical laws that, to the extent of our present
knowledge. may not now or in the future bé modlfled by human-vplitlon.
* There are three important sub-problems of the determinat;ve problem
‘area. The first is the desagn of suitable meﬁﬁodologles for extrapolatlng
past events to give probable future states with theix‘most probable time
tablés. The Delphi method is an example of a useful technique for this’
urpose, one that has been espec1a11y valuable for .making technological .
forecasts. (Social Technalogy by 01af Helmer, New York‘Ba51c Books, 1966. )\\\
The second important sub-problem is finding keys that aid 1n establishing
: . the relative signlflcance of observed trends and lead to identifying those
paraleters which serve as the best ‘indicators of future states. The thlrd
sub-problem is the problem of determlnlnéfthe most pxobable aggregate /
effect of all the individual trends. The cross-lmpact matrlx analysis is ’
S rie o |
a useful technique that has been. developed for, this purgose. ("Initial '
Experiments with the Cross Impact Matrix Method of Forecastlng" by T. J.
" Gordon and H. Hayward, Futures 1:100-116, 1968.) .

. ¥
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Assessment and Deflnztzon of the Normatzve : /
! . -

'

Just as the determlnative acts as a push féom the past, the normative;
or goal-dlrected acts as a pull toward the futqre. The directions of thej
normative vectors are defined by the speclflc\éoals sought; the lengths o'

I

~ the vectors are.set by the target dates for Lpplementation. wWhereas’ theJ

determlnatlve vector space functions more or’less like thoge used to des

\ cribe purely phy51ca1 systems (gas dynamics jor plasmas) , the normative

vector space represents a set of conflicting individual and collective
The introductionl

]
!
/f ,
wills and defies homologlzation to a phy51ca1 system.

of freedom and volition 1nto a system is more than merely the introductton
4

of a large number of degrees of freedom. Volition cannot be simulated

conventional concepts ‘of force. Aggregate volitional processes are mofe

complex and outcomes are less prediotablel "
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. ‘The principal sub-problems of the normative area &ré:

° The generation-of the full option space. The technique
. of morphological analysis is one of the most Pseful avail-
able for generation and recognitiop of all tge possihilities
. available to.&hoice. - The morphological approach customarily
' *  generates the option space to the noetic 1i kts, +then intro-
duces the various ortho- and quasi- determinative factors to

reduce the space to the ndérmative option- space.

° . The setting of goals. The decision as to which options with-
! in the normative dption space are to be selected for imple-
mentation involves several aspects. Therefare the quéstions

. o . of who makes the decisions and by what prgcess. What basic
o value system is to provide the yardsticks for benefits, cdsts,
and risks? What priority algorithms are be used? What
are the dependencies of choice on time? so on. The set-

. ting of goals is customarily’ done by one pf two approaches,

frequently called the "top-down' and .the |"bottom~-up* approachesrg\ !

:The top-down approach begins with a valie input using, for ex~ |
ample, a societal need or’preference as the point of departure.
.. . The bottom~up approach derives its-goals {fram the oppqrtunities )
. . made available by change. Opting in, the {top-down case is tree- '

structured fram a primary goal; while opting in, the bottom-up

. . case is usually based on the importance o following new leads
that may ultimately increase the option space. Whereas the
bottom-up approach is generally justifiable in the case,of basic
research, its use in applied reéearch and gevelopment is ‘'open |
to question. x ! ) A

. 3
. ° The assessment of normative feedback. In additibn to the setting
Y of goals or the advanced assessment of optﬁons is. the problem of
) th2 subjective assessment of the. feedbacks from earlier normative
inputs. Here the Delphi method is again useful in determining

. "indices of satisfaction" covering varibus aevelopments.

2 4 t
. ° The aggregate effect of sub-goals. The pro&lem of the aggregate
' effect of the cross-impact of large numbers 'of sub-goals and
the cross-impact of these normatives with the determinatives
again cails for the use of a methodology such as that of cross-
impact matrices. T :

° ‘The identification and measure of social pregsure. There are
societal processes of a determinative nature arising from
aggregate volitions {similar to the dialectical processes
of Marxism). Normative pressures and counter~pressures tend to
grow from germinal dissatisfactions within societies. A prob-
lem of the normative area is tb find indicators and measures

o of intensity of theiﬁ9;ressurés;”
) .

Implementation of the Normative
The ingredients of implementation are will, decision, knowledge, re-

sources,' and organigation. Will and decision not'only set the goals aided

+ i

’
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by axiological inputs as outlined above,ﬂbut operate to formulate plans
and strategies, secure resources and create organizational tools reguired .
for goal achievement. The implementation processés involve a oomplen multi-
. 1eve1 structure with feedback loops between goal and plan, plan and re-
sources, organization and plan, and so on. Ofttimes, as in the case o thp
."Han, Moon, Decade" goal implemented by NASA in the 1960's, each level in
" the structure evolves. rapidly with time. *\‘
Many of the sub—problems of 1mplemantation, because of their 1mmed1acy
_and specificity, have been widely studied. Teéhniques for solving these
problems:appear in the literature under classifications such as management
science, systems management, or oOperations research. However, important
_ considerations such as "How lpng does a given goal, plan, or organization-
repain meaningful in a rapidly evolving context?" and ““Wheh cross-impacted
.W1th the complex of other current plans, does a given plan SFlll lead toward °

its desired: goal?" have been neglected, resuiting ofttimes in continuinq

efforts in ‘directions that are counter-de31rable.

ON SOCIAL INDICATORS

The understanding and predicting of the behavior of complex systems,

‘ be they physical, biological, economic, or whatever, depend on the develop-
ment of a theoretioal model of the system in which the relations between
various observable parameters may’ be mathematically simulated. In the ab-
sence of a formal theory sometimes forecasts of future stateslof a system
can be derived from the-temporal patterns of certain observables of the

system (e.g., weather forecasts) In either case, the prerequisite to pre-

diction is the 1dent1f1cation of a set of measurable parameters to whose

changes the system appears to be most sen31tiVe.i

In treating the nation and society as a‘system it is quite in order
to call for a set of Focial indicators to serve as’the base on. .which to
construct either a statistical or formal model.” however, since the choice -
of the proper indicators can be made only as knowledge of functional 3?‘~\h‘}
statistical relations between indicators can be established, selection ‘of
1ndicators must be made by successive approximation. The complexity of

social systems’has precluded the emerge*ce,of the sort of sharp functional




&

¢
relathns between parameters that are observed in simpler systems {such as

the-relatxon Between temperature, volume, and pressure of a gas): There .
is 1 erefore considerable uncertalnty .not only in where to begin with the ’
matter of formulating a good set of social indicators, but also in whether
a social system can be usefully described for purposes of evaluatlon and'
‘predi tloﬁﬁéﬁ terms of a limited set of measurables.
veral social indicators have "been proposed and are currently in use.
For e le, Pregldeht Blsenhawer, in hls third -State’ of the Union address
in 1955, 1n add;xlon to his report on the natlon s economm,discussed the’

Ll

states of health, housing, race relations, and pollut on. He also spoke
in general terms about ' freedom, justlce, and peace. J Kennedy added
problems of cities, crime, education, and transportatlon. e following

. subjects are cited by the recent Health, Education and Welf Panel on

Soeiai Indicators as \basic social indicators:
o - ° Opportunity and social mobility .,
- © ‘Health .
“./ - . © public order ‘and safety , e
/ ;‘ : ° Learning, science, and,art

/ ' ° participation and alienation
\

In some of these areas measurabie 1ngred1ents of the aggregate 1ndir

cator are readily ‘evident, e. g., life expectancy, days of bed disability
for Health, incidence and type ‘of crime for Public Ordet, etc. But mean-
;ngful measures of the condition of the arts or the degree of alienation
are not so ev1dent. While the above indicators undoubtedly have somethlnq i
to do with the social well-being and future prospects of the natien, it

is not at all clear that they\are the most meaningful or sensitive indicat-

ors by which to structure the components’ of change or to compare the nation's .
ex1st1ng condition with an expected future cond1t1on.’ We need 1nd1cators

of qualitatlve change as well as of quantitative chanée, measures of inno~- -
vation as well as of growth. /6;’;;ea 1nd1cators of individual change and
satisfaction and indicators of aggregate change and satisfaction. Proce-

dures for evolving useful sets of all these types of social indicators will

be a cont1nu1ng task in preparing the Future State of the Union yearbooks.

¢ physical environment. . .

PO Y
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Accepting that better indicators will be recognized through successive

selections involving feéedback evaluvations, we properly begin with the in-
dicators already proposed.‘ However, these indicators might profitably be
sﬁpplemented,by experiments with two additional approaches® first,:indi;"
cators Gerived from societal decompositions:’and second "doft" indicators '

such as satisfaction indices. '

zhe Decomposition Approach to SOcial Indicators ’

©

Social indicators as conceived in much. of the recent discussion on
the need for social accounting {e. g., the HEW publication, Toward a Social

_Report, washington, D.C.:G.P.0., 1969; or Social Indicators, ed. Raymond A.’

——

Bauer, Cambridge, Mass.:The MIT Press, 1966) generally refer to the condition
of‘1ndiv1duals. For example, the basic eategories of the HEW report ‘are
Health and Illness, Social Mobility, Incone and Poverty, Crime, Learninq, -

" Science and Art, Participation and Alienation. The 1nherent reference to

individuals is predicated on the assumption that the optimum state of soci-
ety is isomorphic to certain optimum states of being or becoming for*individ—
uals. That is, this approach o social 1ndicators requires measuring condi-
tions of individuals ih society and, in turn, statistically treating these
measurements in the aggregate followlnq the pattern of "aggregative measures"
utilized in the National Income statistics. While the condition:of the
1ndividual is certainly an important rnqredient in the condition of. the soci-

ety, it is an insufficient measure of the whole. This is because in any

aggregate (such as a human society) in which the whole is greater than the

/ ] .
sum of the -parts, statistics based on the state of the elemental parts'
frequently fail tr show the state of the relations betwqu.the parts.'.Before

'continuing to discuss indicators to measure the "social health of the Nation”,

it is important to know what constitutes a sqcial entity. Until we have some
clear notion -of what distinguishes a society from an abgregate of individuals,
it is difficult to identify indicators that measure the state of .its health.
It may not be a valid assumption that a healthy society is a set of healthy
individuals. The identification and utilizatﬁon of meaningful social
indicators depends on whether society can be modeled as an organic whole

or oply as a s;atistical agqregation of individual behaviors.

£
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. The problem of fgrmulating social indicators belongs to the class of

', problems called "parts and wholes" treated under the, theory of levels (see
for example,H;erarchzcal Structures, eds. Whyte, Wﬁlson and Wilson, New
York: American ElseV1er, 1969) . 1t is intrinsically bound up.in the prob-
1em of spec1fy1ng boundar1es between sub-groups and isolating interfaces
across ‘which znformation and/or mass-energy exchange can be observed. It
is for this reaSon that one po1nt of departure in ﬁhe task of parameteriz~ '

‘1ng~a social entxty is that of decompos1t1on of the society to locate various

4

. 1nterfaces among sub-ent1t1es of the .society. ) x

s xhe.purpose of a decomposition is to ldentify interfaces between sub-
// " systems that may be useful in Qnak:.ng visible salient parameters or 1nd1cators.

The usefil rpterfaces are those across which flows (1nputs and outputs) may

*

be observed/and measured. The most s1gn1f1cant 1nterfaces will be those
prov1d1ng max1mum isolation, that s, those across which the 1nteract1ons
- or. flows/drop to a minimum. The parameters providing the most economical

and se951t1ve descr1pt1ons W111 in general be those causally related to

& these/m1n1mum traffic interfaces. zg; ,

/Before outlining proposed decompos1t1ons that W111 be useful in the -
search for social indicators, we may illustrate how indicators derive from
mfnimum exchange 1nterfaces with the current "generation-gap phenomena.

The gap reflects a decompos1t1on.of society by "cohort aggregates" well
: knowh to students of demographyi?see "gocial Forecasting” by Otis Dudley
Duncan, The Public Interest, No. 17, Fall 1969, pp 88-118) "A cohort is
the aggregate of all persons who exp£r1ence an event defining their member—
g ship at approx1mate1y the same time; the birth cohort of persons born in a
given year or in a five-year period 1s the prototyp1ca1 example. The gen-
§ eration gap sat1sf1es the condition of minimum exchange across 1nterfaces
since its characteristic feature is the 1nab1;1ty of the older members of
‘ 'soclety to commun1cate with the youth, and vice versa. 1f we ask what char-
acterizes this interface we are. ,led, aﬁbng other parameters, to the much
discussed ab111ty of the yoﬁ*h to perce1ve hypocrisy in social modes and
Thus, one parameter that isolates the youth from the older gen-

)
.

practices.-
eration is their perception of social hypocrisy. The increase in the per-
g ¥

ception of hypocrisy (measurable from a content analysis of rock-and-roll




- ecopomic measures, while waste will be measured in terms of pollutants gen-

_social indicators, there<exist methods for numerically analyzing large data

3

music, humor, in-group jargon such as mplastics", television themes, radio ',
d1sc-Jockey commentary, etc.) indicates an exlsting or emerglng social trend.
Whether or not the nc1dence of hypocrlsy is increasing or simply the detec--
tion of‘hypocrlsy is increa51ng needs further exploratlon, but the level of
hypocrisy (the ability to ignore in practice, codes claimed to be generally
acéepted) is an important indicator of the state of.soc1ety, and the
response to its being made visible cannot help but further affect societal
evolution. . i

‘To implement the decomposition approach to social indicators, we
suggest the following general decompositions: by 1nst1tut10na1 function N\
such as manufacturlng, agr1cu1ture, education, defense, service, etc. In
this decomp051t10n, the most important institutions and organlzatlons would
be 1&ent1f1ed and c1a551f1ed by their size, functlon, resource consumpﬁion,
production, and waste. Slze is méasured by budget, number of employees, .
customers, and/or member® . Functlon is defined by the s9c1a1 need met and
by a set of characteristic”f%mes associated with the activity cyéles,&uoy
as production, new product irntroductien,. and institutional obsolescence.

Resource consumptlon and production are measured by the usual phy51ca1 and

erated and social, economic and ecologital degeneration caused through dlrect
and indirect operations. Other interesting decompositions would be by cohorts
such as youth, the elden}y, veterans, white ‘suburbia, draft‘;esistors, etc.
and by special interest groups such as the peace movement, mino;fties, con-
servatgonlsts, nat10na1 rifle assoc1at10n, c1v11 rights, and so on. It is *
found that decomposxtlons of soc1ety into sub-groups acéordlng to minimum .
exc“ange interfaces 1dent1fy’those.group1ngs which impose 11fexsty1es, value
systems, standards of success and failure, and world views on/their members.
In today's milieu of global communication,and travel, these q&oupings-are

no longer necessarlly geographically ‘contiguous. The purpose of alternatlve
decomposition is to reveal parameters that recur in more than one decomp051-
tion. It is these parameters thatiare most 11ke1y to be tpe most 51gnff1cant
and useful social indicators.

‘In addition to these suggeste decompositions as a means of formulating

-




shall call hard those indicators der1ved from. measurables such as blrth rate,
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files that result from decomposition studies such as Honeywell's relevance-

tree techniques and the cross-impact matrix technique. Although matrix charac-
terization is a powerful tool in that it allows for quantltative specifica-

tiop and is amenable to high-speed computer programs, the central feature

in the validity of any decomposition is ‘its ability to represent the whole,
social structure. Matrix operations w111 not salvage erroneous or mislead-
ing decomposltlons. It is important, therefore, to provide a sufflciently
large number Qf alternatlve decompositions and clusterings for analyses by
these numerléal tools in order to find mean1ngfu1 descriptors of the social

structure. .

”

Soft Indicators. -

%Indlcators may be considered to be of two types, hard or‘soft. We,

level of literacy; numbeipof strikes,. 1nfant mortality, and so ‘on. Thelr i
utilization is a quantltatlve description of the present s1tuat10n in terms

of human. .and natural resources. The second type of 1ndlcators,wh1ch we| shall
call soft, are the subjectlve feelings of satisfaction or dlssatlsfaction

of pe0p1e. These are not readily quantifiable beyond rough scales of low
or high. These "1nd1ces of ‘satisfacfion" may refer to feellngs about events
that have already happened (such as theblandlng ‘of men on the moon) or td‘
feelings about what will probably hapben {such as the deployment of super=
sonic‘transport planes). '

, We can readily see that soft indicators provide a very direct way to

. . :
~evaluate’ the condition of a social system. Ultimately every evaluation 1s
-

a matter of feeling, a subjective assessment of satisfaction or dissatisfact-

‘jon. Since feelings cannot be accurately mapped on arithmetic scales, and

since arithmetld values of measured parameters do not stimulate our feelings
in nearly so sensitive a way as the events and issues themselves, there seems
to be little gained in attempting to measure and translate a social system
into a speclal set of numerical 1nd1cators,«then run these numbers throughl

a computer to give another set of numbers and finally ask people how they '

feel about these reduced numbers. ' For purposes of evaluating ourn satisfaction
\

y
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E .
or dissatisfaction with a social system--and this is our pr\mary purpqse in
modeling our social system--we should be able to short-cut the quantltatlve
simulation modeling used for typ1ca1 physical_and economlc systems' and go
directly from the event, theISLtJatlon, or the trend to our feelings concern-—

1ng them. : : . \

4 .

. - The key to the selection of the most mean1 gful soft social indicatoxrs

°
.

lies in the set of s;tuatrons, trends, etc. that evoke our most intense
feeling responses—-the matters.about which we feel concern. It will un-
.doubtedly develop that many of the matters forﬁwnich we feel the greatest
concern are also readif& measurable and their changes analyzable by conven=~

’tiona} techniques. We may, accordingly, expect that the "feeliné" approach
vy w - ¢ H N
‘ to indjicators will not remain "seat-of-the-pants" evaluating. It is also

N

a point of departure for meaningful measurable social indicators.

o A central feature of the Future State of the‘Unlon yearbook series
could be to employ soft in addition ‘to- hard social 1nd1cators.~;hrough
. the use of the Delphi technique it would be possible to ascartain indices .,
of preference and satlsfactlon with regard to both prospectlve and reallzed

o technologlcal, ecological and societal developments. ‘ "

ON VALUES, PREFERENCES, AND GOALS

“

The nature of values and value systems and their role in thg formulation

N
il

‘

of goals are fundamental 1ngred1ents in the design of normative procedures.
In this section we review some attributes of values and/goals and the prob—
lems they pose for the.institutionalization of change. ’

Value may be conSLdereé to have its orlgln‘in man's need to supg}y
relatlons between paramete s that are found to be unrelated threugh e1ther
deterministic’ox stochastﬁc laws. Varlables that are neither functlonally
nor statistically depe:ant are thus ofttimes made’ ax1ologlca11y dependent,
S Lammthat is, if no_ conditions of nece551ty or probablllty llnﬁ‘them,~they.may
be connected by "shoulds" or "shoud? nots". Further, the ‘absence of ¢ondi-

o

tions of necessity lS the conditiorl of freedom. Hence, values and freedom.

© arise from theﬂsame roots, with values implying freedom and freedom requiring

&

‘ \ values. ,

ERIC © . .
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With value systems ba51c to normative processes, how do value systems
affect social evolutlon°\ Our behavior and our attitudes are frequently
shaped by our deeper-level value sys§ ms. For example, we observe the p;o-
clivity of the Amexjcan public to lltter the countryside- w1th beer cans
and trash. We impose legrslative sanctions in the form of fines and penalties .
to change this behavior, bhut knowledge of psychological determinantg of
"lltterlng behaV1or" shows that it is the attitude behind the act of littgr--
1ng that must be changed if the behav1or is to be changed, and leglslatlon
alAne is 1nadequate._ Further, we can’ trace ‘attitudes to an even deeper level
that we may call "core bellef"’ Core beliefs include our deepgest value
systems and although they are always activé in shaping attitudes and behaV1or,w
they are not necessarlly conscious. As an example( a hlstorian recently ' :
p01nted out that the exploitive attitude of Western\man toward nature is .
traceable to the Judaic-Christian creatlon myth in which man is given domi- N

nance ovey the earth and sanctlon to use ;t as he sees fit.  ("The Histori-

- -

cal Roots of our Ecologlcal Cr1s1sv' ann white, Scienee 135: :1203-1207, 10
March 1967.) In develoglng this. theme, White shows that "Chrlstlanlty 1n .
absolute contrast to ancIent paganism and-Asian rellglons not only establlshed
a duallsm of man and nature but also 1n51sted that it 1s God's will that .

man\explolt :?xure for his proper ends. He concludes, ces WE shall cohtlnue

. to have a woysening ecologic crisis untll we reject, the Christian axlom that

P

)

!

I

~sett1ng normatlve goals more complex.

”

nature has no reason for exlstence save to serve man." Thus, an examlnation
of core beliefs and valug systems, 1s a prerequ1s1te to understanding certain .
\
atberns of behavior. \It should be’ noted that since many of the contribut- .

1ng‘deeper-level core hellefs are notsconscious; by making them visible,

both psychologlcal reaction and denial may be ‘expected, making the task of

L]

: For purposes of sotial change, a value system is characterized by its ,

depth and durability and its rate of modifiability in response to context~ e

.ual changes such as technologlcal innovations. It is important to locate

watersheds over which society passes that alter basic desiderata (e.qg.. the

,Biblical value to "be fruitful and multiply" after passing a population

density watershed leads to tgg'opposite valye of population limitation).

o
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.‘¥'The2re-examining of basic values has , been thought to be an area long "pff

-

.

'“'1 nqrrow the range of" alternative ways in which we satisfy ouf needs while

\*staying within ‘our prescribed values. In general, preferences lean toward

»

© area in studying and realizing those futures compatible with the health of

"We may consider the preferable, the necessary, and the allowable, respect~

where once: found, returns to the same ground. ' Lot e

limits" except to theologians. Itfhas now become an essential foundation

soc1ety. - - , e
Preferences derive primarily from human longings and appetites and, .

though associated Wlth,baSIC needs and values, may be independent of both,

ively, as cArresponding to what we. want, what we need, "and what we value.

;ln.thg exercise of the normative, preferences éct as filters by which we

maintaining the status quo and are not easily modified because satisfaction,

v

. Goals, plans, and other normative mode ingredients may ‘be class1f1éd
by theix scope and purview, the t'ime ‘for their execution and fulfillment‘*
their‘degree of detail and speCifiCity, and their cybernetic level  with
respect to other goals and plans. In general for plans and goals, there .
are trade-offs between comprehensiveness and SpeC1f101ty, extensiveness '
., and intensiveness, field of View and resolving power. There axe also
'trade—offs between frequency of renewal and specificity. Furthermore, levels
of plans and goals also may be defined as in a control hierarchijith gen-
eral plans or goals defining the form of all subsadiary plans and‘goals--as’
‘the Constitution of the United States delimits all lesser codes. or asﬁgb ;?
buildingwcoie delimits all spec1fic house plans. We thus find that for goals
and plans there are definite (almost functional) interrelations between cy~ )
bernetic‘level, comprehenSiveness, time of viability, frequency of.modifica-
txon, and degree of speCificity. -Some of the questigns ariSing in practice
are how to test the consistency of the short— and long-range goals (e.g.,
the constitutionality Of'SPQCkfla laws) and to find the effect of feedhack
on the form and ¢ontent of plans resulting from their partial execution. .

There is one approach to goal setting, characteristic of sub-groups
within a competitive society, that may ultimately prove limiting. Iindivi-
duals and sub-groups tend to adopt as an indicator of "how\we re doing a
measure of their input and output in some form such as salary, net profit,
A ~
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units produced, attendance, circulation, and so on. It is thegFusually
\\ assumed that the optimum value for the indicator is some »ag-large-as-possible"
“  value, and maximization of the indicator is adopted as the pnima goal.
Ind1v1duals, corporations and other organizations then tend to evaluate their
status and progress by the portion of the whole that they: possess or have
. use of; that is, by the1r relative position in the competitive hierarchy.

» Thws, each sub-componeht of society tends to define its values and qoals,

not in terms of quality, inner satisfactions or fulfillments but.with re- .
spect to position relative to other like components within the competitive
context, irrespective of the state or direction of movement of that context.
'Two limiting consequences of -this practice are the relative de—coupling of
sub-group 4‘alues from considerations of the status of the aggregate and the..
: tendency to set goals for the aggregate through emulation of the competitive

expan51on syndrome of the sub-groups. ..

This approach to self-evaluation through measurements with respect to
the state of the competition within a prescribed context is an emphasis on
»relativism that is highly correlated with extroversion in individuals. '
In” this sense, 1t is not surprising that a culture whlch highly values extro-
- versiom (1n contraét to introverted cultures such as India) should adopt
this method-of self-evaluation. However, the time comes when each individual
or organization or nation must look inward and approach 1ts self-evaluation
.in terms of 1ts own 1nne* structure, measurlng 1ts performance against its
own potential performance. Competitive situations may supply surrogate
goals fog performance evaluation over.indefinite periods, but in the long
run performance must be measured against the function defined by the internal
organic structure. A man may measure his performance and achievement against

. his buddies in n1ght1y dr1nk1ng bouts, but eVentually his performance will

have to reckon with his own intrinsic physical and psychological structure.
/fnner-directed evaluations require Spéulfled goals, bench-marks ‘that are
1naependent of p051trbn with respect to the competition.

In recent years, the appointment of various comm1s91ons to define nat-

ional goals and t3§ search for social indicators marks-either the develop-

ment of some medsure of mational maturity or a recognition that the national
. kidneys cannot take ‘much more "0ld Competitor" booze. Independent of the

direction in which we are moving, our relative position with respect to the
. /
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competition (or with respect to the past) provides the surrogate "goals"
against which most of our present evaluations are made. The selection of
intrinsic or "ortho"-goals cannot easily be made without a deeper under-
standing of the nature of man and his relation to the universe. Until
some of the philosophical questions have received more thought and better
answers, we cannot expect individuals or groups to operate according to
1nner-d1rected éoals or to abandon the sense of meanlng afforded by the
coordxnates of competltlon. We may thus ant1c1pate a continuation of
ind}cators of -competitive position such as the number of Viet Cong killed
last week v}sia-vis the number of Americans killed, aithough'this type of
indicator has little relevance to the status of the military situation and
no relev§nce as a measure of national self-interest or welfare.

Theie remains the important question of whose goals? Assuming that

some form of machinery is provided that enables all individuals to parti-

. cipate. in the formulation of the norms and goals toward which we shall

direct the forces of change under our con&rol, there remain groups and indi-
viduals-who are very much cancerned but are voiceless. Who is to speak for
mankind? Who is to speak for the unborn? $Who is to speak for the non-humah
portions of the living complex that forms the context on which our own lives:
and future depend? Unless all of these are given voice, those who control

the for es 6f change will inevitably lose their jown voice.

. - L 3]
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PART II. CANDIDATE FEATURES OF FUTURE STATE OF THE UNION YEARBOOKS

L]

-

We Jive in a culture that focuses on declslons and decision makers.
Our status ladder's top rung is for the executlve, our highest rewards
are for thore who make our choices. In emphasizing the opting, we too
frequently ignore the optlons. We relegate to a subsidiary role the
generating of the alternatives ‘among which the choice must’ lie and the
testing of whether the candidate options adequately exhaust the possibil~-
ities open to us or do justice to our creative powers: In emphasizing the
optors, we also too frequently ignore the criteria by which the choices are
made. We tend to leave unexamined the unprogrammed pressures that intrude
into the decision making “process. The spotlighting of the most dramatic
part of the action -- the de01810n itself -- serves to render less v1slb1e
the rest of the action; the decxslons already implicit in the array of op-
tlons placed before the de01810n maker, the decisions aHrea y existing in
the decL51on maklng process, and in the yardsticks or pressures by which the

choice is made. - //

In order to br1ng into perspective these overlooked but vital,components
of ChOlCé governing our movement into the future, we must bring before our
citizenry'. the germ1na1 1deas, the research programs, the unfoldlngstrends,‘
ithe prospectlve opportun1t1es, the incipient threats, possibilities, proba- '
tb111t1es, forecasts--all of the ingredients that go together to generate .
Eour options. We must view these ingredients and the1r implications, not when
the newspapers tell us that they hé%e arrived;as optlons on the decision
' inakers' desks, but as long beforehand as is posslble in order that tliey may
be understood, discussed, assessed, and. given approprlate support" or ‘opposi-
tion according to our preferences. Part1c1patlon 'in the generation and assess-
ment of options is the c1t12en s respons ibility in a democracy , Citizen d
participation canrot be secured only through expres51on of cholce after optlons
are printed on a ballot. By then, the future has to a large degtee already
been shaped. In an age of rap1d change a way must be found for the citizen
to participate iy the generatxon and selectlon of the options.

The Future. State of the Union yearbooks constitute an experiment in
finding ways in which thrs may bé accomplished. The proposed yearbqoks

should have features which will lead to the development of methods by which

>
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every citizen can generate his own 'scenarios: of the future.and assess candi-
v date options. But the yearbooks must do more than facxlitate th# citizen's
recognition of the possibility of choice., It is important that bhe year-
books make visible the factors that impede the free exercise of éholce.

But even more importantly, to have choice without also having cr teria for

N assessing or methods of optlng is futiIe. Therefore experiments in evolving

crfter{afby which we.can assess and make choices must also be a feature of
the yearbooks. . . . ) /

In accordance with these guidelines, the following subjects are proposed
&as candidate departments for the initial yearbook: _ / .

° Technological and Bnvironmental Forecdsts: /
, X anticipated developments and opportunxtles\stemming .
\ from new scientific and technglogical advances.{

° Highly Predictable Societal Developments:

- ‘anticipated societal changes and reactions to /
technological and soc1a1 Ainnovationg.

° Survey of Cr1t1ca1 Situations ahd.Needs: antlcrpated
. shortages, imbalances, and excesses in resources,
society and the ecology. . . ? . ‘

-

s . 3 ) ° Societal Options and Scenarios of Possible Futéres.¢
L anticipated consequences'of low-likelihood disglocative \
events, choiges and opportunxtles requiring eValuation .

and decision. . . .

° Miscellaneous Features: overviews ¢f major c! rrent
plans and proéects, resource inventodries, statlstlcs
of key social’ 1nd1cators, etc. .
. ! /

The more detailed descriptions of these proposed departments follow in

‘the next sectlons. In order for the yearbooks to be more than glorified
newsletters, the selec¢tion of 1nd1cators and specific 1tems to be compiled

under the above categories must be organized so as to make visible progress

/

-~ toward avowed goals. That is, implicit in the concept of "State of the U on
are the idea of movement, an assumed set of desxderata, and agset of me 1ng—
ful parameters that make visible motion relative to these desiderata o

) éoals. To identify the salient indicators and how they can best be used R .

™ to display significant social trends will require the experlence of/several

years with feedback from earlier yearbooks. The organizatlon need not be

r

" sophisticated at the outset, but its refinement”is a continuing effort for
' subsequent volumes. , e

k)




TECHNOLOGICAL AND ENVIRONMENTAL FORECASTS : .

The prime\mover of most change in today's rapidly changing world is -
technological innovation. The accumulation of scientific knowledge and

its appllcation through technology have changed our standard of living,

our style of life, cur values, our.'mores, and even our basic view of the

"orld and ourseIVes. And now it is becomlng increasingly evident that

A~

technologlcal processes through pollution and combustion are chamging our
eco-environment and, quite posszbly, e: climatic environment. If soc1a1
clange and environmental changé are derxvatxves of technologxcal change,
then the most crltical area of for casting is technological forecasting.
* This not only because of science d technology's effect on the social and
physlcal environment but because/ the level of technology defines:the frontier
of what is feasible for man to /do, and in extendxng the limlts of the pos- g
sible the level of technology/plays a central role in definlng the area in
which man's realxzable goaISImust tie and within which normatxve decisions_ -
must be made. . ; T v p
With "this much 1mportén¢e attached to the growth of scientific know-
ledge and to development of technology, we logically 1nquire what controls
the manner and direction of this growth, how may possible future innovations
 be predicted and how are the preferable future innovations to be selected.
Scientific knowledde grows organically. The “researcher not only pursues
those interesting leads that contain promise of a solution to his problem.
but also other interesting leads that may have nothing to do with his primary ”~
research problem. The direction of growth of knowledge is thus only partly
controlled by research problem selectlon, and the exercise ‘of .the normative
consequently does not effectlvely enter into the basic research stage. It
< is in the applied and developmental stages that normative go or no-go deci-
gsions are made. Thus, while the initial assessment of whether or not to
pursue a lead may be made solely by the researcher, the responsxbllxty for
_success or failure resting on his judament; the subsequent assessments of
whether to exploit the possibilxties revealed by the basic research through
its application and development prop“‘ly involve the consideration of ull
the societal and ecological consequences of implementation.® It is for this

* A reason that what is indicated as a possibilxty by current and anticipated

-
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. 4 , . .
! research results should be assessed, before devélopment, in terms of societal {\
and ecological benefits and risks. An important function of the Future
State of the Union yearbooks is to provide both forecasts of highly probable
rese;tch results and, if developed, pre-assessments of. their likely societal
and ecological consequences. . '

Experience vith the Delphi technique as a methodology of technological i
forecastiny indicates strcng conyeréence among the panelists on the develop- ‘
ments that dre most likely in the near future. The most uncertain components

’ are the glates at which predicted developments will take place. ~There is
. Aso proﬁising experience with the Delphi technique in technological assess-
) ments. Thus,» for the Future State of the Union yearbooks, Delphi provides

a useful initial methodology for technological forecasting and fqr advanced

_ and after-the-fact assessments of prospective and accomplished technological
developments. Possible procedural steps for delphi forecasting and assess-
ing technological change could be set up along the following lines:

° Survey of new and anticipated basic research
v, results in various fields of science through .
interrogating key scientists and compiling lists -
of what ‘research is being funded and conducted
by -universities, industry and government, with
review of major Requests, K for Proposals.

. ° Evaluations of the importance and probable dates’
N . + of realization of results, using Delphi scientific
panel. J :

° Evaluations of social and environmental consequences
of implementing.probdble future research results, .
using scientific and other Delphi panels.

® Publication in the yearbooks of the Delphi analyses
of prospective research break-throughs, their probable
dates of occurrence, and the societal and ecological
assessments. Readers of the yearbooks who desired
could then enroll as normative panelists to opt on
. the desirability of implementation of specific anti- s
cipafed discoveries. L "

Until the present, the normatias response to new technological possibili—
ties has been to opt for the limit of feasibil;ty., We have rather consist-
ently done everything that our 1ncrea51ng technological capabilities permitted . ,

‘ -

us to do regardless of the societal or ecological consequences. The idea

of assessment in advance and possibly opting not to implement all new@scient- L

N
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ific discoverles is only now taking hold. The proposed Delphi steps would
é .
gurate an experiment in, evolving an- alternatlve approach. A set of tech-

ologlcal possibilities together with their social and ecological assess-
f .

~:§§:ts could appear each year. The assessments of the normative panelists

the advisability of the implementation of the set could be published
in the, following yearbook .

HIGHLY PREDICTIVE SOCIETAL DEVELOPMENTS

( The impetus of a two-century thrust of accelerated technological develop-
‘ment has won for technology an almost uncontested role as the initiator of .
change. while great societdl changes of the past (e.g., the Reformat1on

and the French Revolution) were inspired by 1nnovat1ve rellglous and social

thought, today's societal changes are almost exclL51vely resp&nSes to

situations created by technological 1nnovation. One result of soc1etal
evolution through edaptation to technological change is the near abandonment
of socially innovated goals. Instead,, the social normative is forced to

«+ find its primary expression through seeking to guide technological innova-

y 'tion in paths compatible with human weal and need. And to date, the social
normative has had gnly a minor voice in shaping the course of technological
development. This situation has two consequences. First, the process of
evolution through adaptation to a rapidly changing technological env1ronpent

. defocuses innovative social th1nk1ng on basic philosophical conS1derat1$ﬂs ’
' concernlng the nature of man and the good 1ife and refocuses on SOCLal/

holding actions to bind up the wounds created by some of technology's sharp
edges. Second, the process of ‘evolution vija adaptation nurtures « growlng//
normative pressure within the ‘collective P che that may surface with ex-
ploslve force unless it can find expression a genuine social noymative
1n1t1at1ve. As an example we may cite the increasing antipathy of youth
to science and technology as an indicator of incipient normative pressure
buildup. - ’ ‘ _

The task of predicting highly probable societal developménts contains
two central components. The first is to project the likely SOClal responses

to the most probable technologlcal futures in sight today. These most prob-

able futures may be made available through the techniques deScrlbed in the
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Seqtion on technological forecasts. Since projecting social response in-
/v/ives a dougie prediction (both a technological forecast and the likely
social response to it) the forecasts of future societal changes are subject
to much greater uncertainties than technological forecasts alone. This
double uncextainty which follows from the fact that forebasts, ‘iike.prob-
.abilities, combine as products, not sums, emphasizes the already mentioned
1ack of a social normative initiative.. It is conceivable that this one-
sided dominance of technology to initiate change cpuld be replaced with a

growing ferment of innovative social thinking. For example, the appearance

of such proposals as guaranteed annual income, semi-autonomous cultural

commurtities such as hippie commumes, Dluralistfﬁ co-existing all-white,

all-black and integrated economic communities 1ntroduces the requirement
for forecasting and assessmént exercises based on innovative sociological

imagination. The Delphi methodological approach described for technological

" forecasting and assessment could be adapted with suitable panels for such
'social forecasting. However: until innovative social imagination catches up
with technological innovation, the Delphi technique is a useful 1nitia1

apprcach to the first of the two social forecasting tasks. A nroqram based
on the following-: could be used for forecasting highly predictable societal

. developments: . . T

< £ .
b ° Survey of the most probable social responsés to the
set of technological forecasts by joint sociology- ..
. technalogy ‘panel.

?

° Survey of probable psychological responses to the
socio-technological events using a socio-psychological ‘
panel. : o

2 4

yﬁthesis of above responses with the assessments of
normative panelists selected from the feedback from
publication of the yearbooks.

3 ¢

The second societal forecast task is to reach the pulse that records, '
the building-up of hidden normative pressures in order to anticipate what
may latér develop into intense overt reactions? Because this notion is cen-
tral to the possibility of making accurate societal forecasts, it will be
worthwhile to amplify how normative pressures build up within the collective
'psyche. From depth psychology we now know that a compénsatory function
operates between the conscious and tnconscious realms of human natu;e. Pres-

4
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sures bdild up when there exist imbalances in'realizino ali sides of our
personal or coliective nature. Because‘Of the one-sided dominance o}
rationdl technological innovation, we can today see evidence for a counter-
movement toward the irrational side of human nature in the widespread use

of drugs, the withdrawal of youth from established social codes, the in-
crease of 1nterest in astrology, nysticism or Eastern religion, and the
general disenchantment with science and technology. The germinal evidence
of this anti-rational societal trend, however, was visible in art and litera-
ture since the turn of the century. Thus, it is to the contemporary art )
ard literature that we turn in order to sense the pulse of present and

future hidden pressures. The task of making visible ‘what lies 3ust under

the surface of consciousness ha&.always been the function of the artist:

the poet, and the shaman of every age. These ind1v1duals ‘and their creations
are the precursors of consciousness. Had we looked, the trend toward with-’
drawal and experiments with drugs could have been detected in the writings
of such authors as Jack Keroqac during the 1950s, “for exanple, even though
we might not have been able to predict the precise form it would take with
the youth in the 1960s. societal forecasters must find ways to incorporate
interpretations of art critics such as Wylie Sgpher, who points'out that

“just as' the concepts of mass and force in modern science have given way

‘to theories of field and ultimate particles, so, too, one finds in art and

literature a corresponding trend toward the disintegration of the traditional

‘representational objects and forms..., The dominant themes of modern art '

and literature, and especially the tendency toward non-identity, reflect

‘the -major intellectual developments of our times." (Loss of Self in Modern

Literature and Art, New York: Vintage Books, 1962.)

The second task for social forecasting may be approached, therefore,
through identifying the central themes that appear in the imagination of
artists. It will not be sufficient, however, to query artists themselves

to obtain these themes, because creative individuals work to give conscious

~ form to the images they encounter in the unconscious. The interpretation

of the results of contemporary art must be done by those who are primarily
concerned with detecting contextual-and temporal relations among the products

& ./ ’
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of creative endeavors in the'same manner'that‘the fruits of scientific reSearch

, ©  ¥equire interpretation and assessment by someone other than the scientist.
SURVEY OF CRITICAL SITUATIONS AND NEEDS

One of the most valuable products of technological and social forecasts
is the anticipation of critical situations toward which present trends are
leading. Advanced knowledge of shortages and strpluses can be used cyber-
netically to relieve excessive fluctuations. Advanced knowledge of a short-
age of medically trained personnel op a surplus of physicists can guide stu-
dents "in the selection of courses of study. Proper forecasting of needs

" obviously provides opportunities, Hut most "need" situations are cyberneti-

/ cally more complex than just oiling the squeaky wheels. The response to
an anticipated shortage of medically trained people, for example, may i.-
volve implementations on.many levelg requiring different accommodation times.
It is not just a matter of enroliinq more students in medical courses to R
assure an increased supply of doctors in four to six years. New medical
collegos that cannot begin to teceive students before four or six -years may
be required. And the correction of the shortage may require ‘a new education-

§al orientation such as multi-level training for different health care tasks.

The acceptance .and implementation of such new approaches may requise even

more Years before the tide can be turned. Hence, in addition to forecasts
per se, a most useful feature of the Future State of the Union Yearbooks
\ ] would be Yorecasts giving the restoratige effects of remedial measures taken
to counter undesirable trends--"PERT" charts describing corrective responses
and their probable effects. '
. In general, by a critical problem is meant a situation that is tending
to a "crisis point” dr a point at which some irreversible development occurs
, -that radically alters the subsequently available spectrum of choice. Exam-
> ples are an arms race moving to the crisis.point of outbreak of nuclear war,
increased pollutional alteration of the atmosphere leading to tne triggering
of major climatic change, spread of the use of drags.so as to lead to social
collapse. Measures of criticality are given by the size of the area or num-
* ber of persons'affected, the temporal duration of the physical, social, or
‘paychological dislocations, the degree of ultimate irreparability, and the
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rate of approach to the crisis point. Since critical situations, as-defined,
arise out of the activities both of society as a whole, and various of its
sub~componénts, it is important to identify the major activities contr1but-
ing to the criticality apd the1r distribution among sub~-groups. It 1s also

important to trace the contributing activities to more basic act1v1t1es

and att1tuées, disclosing both direct and indirect factors. For example,

it is not sufficient to lpok at the problem of atmospheric pollution only

in temms of the automobile and industrial smog. The total role of combus-

tlon in %ﬂggn act1v1ty and in the natural environment must be analyzed.

It is also useful' to examine the "characteristic times" in the growth of

crises such as the. time £rom recognition of a_criéical_situation to the
beq1nn1n§'of implementation of corréctive action. Many critic%k_situations
have to do with approaching a limit in some natural or man-made resource.

The values of known limits, éstimates of the zemaln1ng distance to these 11m1ts,

and rates of change in the use are 1mportant inputs for 1dent1fy1ng charac-
teristic times of such critical problems. . ’

In many developihg critical situations no solutions exist, and research
must be undertaken with no p}ecisely predictable timetable for the avail-
ability of results. In other cases solotions are available but years of
education are reqﬁired before,bolitical p{ocesses can respond to the needs.
The advanced warnings of csises together with information regarding the
availability or non—availaoility of solutions 'is the first step in the edu—‘
cational effort. ) '

Today ther® is,public awareness of many critical problem areas:. pollu-

- tion, education, heal?h care, transportation, and so on. The public directly
experiences the effects of these problems. But the trends toward criti- 1
oality in these areas have been known to specialists for years--valuable
years in which corrective steps could have been initiated at relatively smaller
costs. A way 1s needed to make forecasts of critical situations available
to the public and to train ourselves to respond before the consequences and
costs of undesirable trends overwhelm us. To gxespond in advance is a sine-

A
. . qua-non factor for man's survival in the future. Reprogramming ourselves for

"before-crises" responses is one of the most critical lond-rande corrective

measures to be made.
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SOCIETAL OPTIONS AND SCENARIOS OF POSSIBLE FU'I\URES

»

Tﬁe exercise of the normative process is limited by the spectrum of
available choice. The available optionéiare those produced by our 1magi- )
nations and technological capabilities filtered by physical and moral allow—
ability. Through our selection of 1ndicators we frequently further reduce

our options, returning areas of the-normative to the determinative. For

example, in measuring our progress‘;ﬁroogh focusing on past performance

and comparing rates of change or growth of income, productions, and so on,
alternative possibilities available to us tend to become lost. The direct-
ions into which we move become dominated by our performance analyses and

"we drive into” the future steering by the rear-view mirror Another_egam-
ple of a practicefleading to the abdication of normative freedoms is marketN
analysis. Markets are primarily where the "action"-is and has been. Thi
projection of markets into the futtwre is conflning the search for opportunlty
to the direction set by the push of the past. Large capital 1nvestments in
certain product areas contain a determinative inflexibility that forces ‘the e
customer to.the existing product area rather than initiating searches for -

the areas of need tbward which to alter production. It is in the inertia
of .such unwieldy configurations that the proddction adyaﬁtages of bigness

begin to‘ weigh less and the flexibility advantages in being more responsive

-
~

to need of smaller operati?ns begin to weigﬁ_more.
The participation of.citizens in societal options can-be developed in
the Future State of the Union yearbooks through scenarios of sociai config-
ur;tions compatible with anticipated technonlogical developments. For ex-
ample, a future consisting of a set of societies each of'whicﬁ exists pri-
marily on the recycling of its- own Qank of resources can be sketched ip
several alternative forms to present options for a world that will 8O
have to resort increasingly to recycling. The rgdher can then exercise
his own creativity by developing alternative recycling societies compatible
to his_owr pre nces and values. o
Another impo¥tant use of gcenarios is their help in tﬂinking about
low-1likelihood events:with major dislocative consequences. This is the type

of event described in the model of change as a random event. What if: the . v

i
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President were assassinated’--a "random event" that Americans have encountered
four times in their history. What if there is a major earthquake in Cal~
ifornia? What 1f an ICBM is accidentally ﬂ&red? what if there is a nation-
wide power failure? And so on. Events of this sort can happen and, having
happened in some form or other in the past, they ‘enter ifito our thinking
about the future in the form of contingency planning. In-fact, we usually
prepare contingency plans for foreseeable events whose dislocative effects

. are large enough though their probabllity of occurrence is small. But mem-

~ bers of the class of foreseeables that we take seriously enough to counter

with contingency plans are usually defined as having probabilities of occur~
rence sufficiently large so that:they “have already occurred at least once.

But there are ot™2r what-1fs"* what-ifs that have not occurred before
but if they did-there is little question as to their major gerturbative con-
segiences. Large radio telescopes pick up signals that_can only be attrib-
uted to transm1531on by anotherixntelligence 1n\the universe. A new death* L
dealing virus created ‘in the laboratory accidentally gets out of control.
LSD is dumped 1nt6 the ‘reservoirs of thirty major cities in the world. These
are what-ifs conjured up in the imagination of science fiction writers, but,
their consequences and/or implications would be major. Except for having
recognized their possibility--being forewarned is being forearmed--we have
no plans for coping with them. The problem posed by this class of what-ifs '
-is again how to treat them in our thinking about the future. Their probabili-
ties may not be gufficient to justify the preparation of contingency plans.
But their probabilities are sufficient to justify "contingency fantasil "
that is, éh:Sking through the p0551bilities, the 1mp1ications and synthe-
sizing ‘alternative responses without going to the formality of planning,

-
A third class o "what-ifs" are those random events whose explicit con-

creating organizatiojf, or assigning responsibilities.
tent cannot be specified but ‘whose form can be imagined: a scientific dis-
“covery of revolutionary consequences, an unexpected watershed in our social
and physfcal evolution, a totally unexpected dead-end to present practices; .
or a breakdown in our present systems. ' -
The first class of "what-ifs", those that have happened before and for
- B . \

’

which we make contingency plans, constitutes tests of our practices\;nd in-_

: .89




. stitutions. The second class of "what-ifs™, those tnat have not}happened’
before but which we can imagine in their speéific content, ‘constitutes

tests of our motivations and ﬁeltanschauungs. The third class.constitutes

-

\\ tests of our ability to 1magine. In thinking about the future, it is the
\resp0n81bility of the forerunners of awareness to extend the realm &f the

‘imaginable and in so doing to become an early-warning netwbrk for the 7
coallective social and technologioal imagination.‘ 7

v

o l\ .
¢ MIS ELIANEOUS FEATURES
\ h Y4 . -

‘In addition to the four princ1pal features of the yearbook, sections .

. .

making availablg_certain statistical information of importance‘to'futuxes ,
analysis might be included. Evenfthough these data are published elsewhere,
their collection in one place may prove useful, if for ino other purpose

than o 5potlidht current thinking concerﬁiné'the most felevant data for

futures reseéxch. These could 1nclude resource inventories and their pro-
jections, statistical trends“in key 1ndicators such as population;’}ollege
enrollments, unemployment, etc. - b, ’

‘"It might also prove worthwhile to present descriptions of major pro-

posals and plans being considered or 1mplemented by governmental and .other
institutions with evaluations of their impacts’on the future ‘(for 'example, .
ABM, SST, steam car, etc.). Overviews and cnitiques of such items as pro- ,
posed tax modifications, drug legislation, and other controver81al issues
that require advanced public discusgsion could be included. The yeatbook
would serve as a forum for the pros and cons of new proposaIs in this .
section. ‘ ) )

| Aaditional features, as, suggested earlier, might include new concepts
and emergent ideas in the arts and literature and their poﬂ‘ﬁnts--new
utopian sghemes,vcurriculum'experiments and trends in educatiOn: - These fea--
tures would evolve when feedback to the successive }oarbooks indicates the
mbst effective material for achieving the primary goal of institutionaliza-

tion of change.

*
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'~ CONCLUSION g . '
Y - . ~
. It is reasonable to expect that progress towWard the institutionaliza~

tion of change on a national or global scale will be siow--perhaps too slow
o 4 to‘respond to the urgencies created by today's anarchistic mode of change.
* "Nonetheless, a beginning must-be made.and_the proposed'Future State of the
* Union yéarbooks suggest a“‘good beginning, their main defect being‘that
they did not begin two decades ~ago. .

Several fastors jolntly contribute to.the slow pace of bringing order.
to change: Foremost among these .is that the need to structure change and
subject it to public norms is not yet fully apprec1ated Second, at present
there does not, ex1st a funct10n1ng scxence of change. The science of Futures
is in an embryonlc stage though progress in the development of techn1ques
and: pr1no1p1§s is rap1d Third, there are.powerful commercial interests
whose ‘short-term advantage is to continue unfettered their present practices
of . reduct1on1st innovation.  "Planning" is gknerally a dirty word and held
to be a threat to freedom. Finally there is the immense inertia of centu—

:r1es of custom and of the hab1t of thought that holds the future to be the
“, business of the future " . v

b -t is on the 1eve} of these habits of thought that -the greatest chal-
. lenge to 63 uture exlsts There igt ' little quest1on but that effective
. te 65 of forecastlng, determ1n1ng cross 1mteract1dns of various tech-
‘~-——vﬂedog1dal developments, and ascerta1n1ng people's feelings about trends can
- be devised. ''But can the traditional. attitudes that localize self-intérest
- E prov1ﬂb1a11y in—space and time, and the trad1t1ona1 behav1or patterns that

h -

« respond only to short-delay feedbacks be’ 111um1nated as having become danger-

°

ous to those who poSsess them and to:the world .as well? Herein lies ‘the

basic cha11enge of the future. This challenge itself reflects a crisis--

&

' perhaps the cr1s1s that under11es most of tHe others. M

i . -




